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(54) Detergent composition 

(57) A detergent composition 
comprises 0.01 to 1 0 percent by 
weight of an amphoteric copolymer 
obtained by co-polymerizing an 
anionic vinyl monomer having a 



polymerizable unsaturated group with 
a cationic vinyl monomer having a 
polymerizable unsaturated group in a 
molar ratio of 1 :99 to 99:1 . The 
balance comprises optional additives 
and a carrier for the liquid or powder 
detergent composition. 
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The chemical formulae appearing In the printed specification were submitted after the date of filing, the formulae originally submitted being 
incapable of being satisfactorily reproduced. 
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SPECIFICATION 
Detergent composition 

The present invention relates to a detergent composition containing a specific amphoteric 
polymer. More particularly, the present invention relates to a detergent composition having a deterging 
capacity remarkably improved by incorporating a specific amphoteric polymer obtained by 
copolymerizing a cationic vinyl monomer with an anionic vinyl monomer. 

Polymers have been used as additives for detergents. For example, there have known detergent 
compositions containing polymers as a thickening agent stabilizer, protective colloid, builder, softener, 
encapsulating agent, hazing agent, pearling agent or skin- or hair-protecting agent. However, they have 
been used merely according to the properties generally known as the characteristics of the high 
molecular compounds. 

After investigations made for the purpose of finding a new application of polymers in detergent 
systems, the inventors have found that, surprisingly, a specific polymer greatly improves the 
detergency of a detergent composition particularly in the presence of a surfactant. The present 
invention has been completed on the basis of this finding. 

The present invention provides a detergent composition containing a specific amphoteric polymer 
obtained by copolymerizing a cationic vinyl monomer with an anionic vinyl monomer. In view of the 
deterging effects of the composition, it is noted that the effects of the amphoteric polymer in the 
present invention are utterly different from the known effects of high molecular surfactants not relating 
directly to the detergency, such as a dispersing effect. 

The amphoteric copolymer used in the present invention is obtained by copolymerizing an anionic 
vinyl monomer having a polymerizable unsaturated group with a cationic vinyl monomer having a 
polymerizable unsaturated group in a molar ratio of 1 — 99:99 — 1 , preferably 20 — 80:80 — 20. The 
amphoteric copolymer thus obtained is represented by general formula (I): 
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(I) 



25 



(l-n) 



wherein: 



X:— H or — COOH 

Y: — H, — CH3, — CH2COOH or —OH 



30 



Z: -C00H,-S03H. -CH2S03H.--(^Q^ 



SO3H 



or 



30 



CH3 

CONH C-CH2S03H 
CH3 

R:— H or — CH3 

A: -CH,- N -R3 
R2 

in which R,, Rj and R3 each represent a C, to C3 alky! group and X~ represents an anion such as a 
35 halogen or diethyl sulfate (the same shall apply hereinafter). 



35 



R, 

I 

-CHj— N 
I 

R, 



in which R, and Rj each represent a C, to C3 alkyi group. 



in which R4 represents a C, to C3 alkyI group. 
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i 

— COOICHJp — N-^— Rg 

in which R„ Rs and each represent a C, to C3 alkyi group and P, represents an integerof 2 to 4, 

I 

— COO(CHj)p,— N 

I 

R5 

in which R^ and R5 each represent a C, to C3 all<yl group and P, represents an integer of 2 to 4, 

^6 Rs Rio 

i I I 

5 — coo— C— C— N+— R,2(X-) 

I I I 

R7 Rg 

m which R,. R,. and R, each represent H or CH3 and R,o, R„ and R„ each represent a C, to C3 alky! 

R,3 

I 

— CONH(CHj)pj— N+— R,5 
R,4(X-) 

in which R,3. R,, and R,^ each represent a C, to C, alky! group and P, represents an integer of 2 to 4, 

R13 

I 

10 — CONHfCHjlp^— N 

I 

R,4 

in which R,3 and R„ each represent a C, to C3 alkyI group and P, represents an integerof 2 to 4, or 

^16 R18 R20 R22 

I I I I 
— CONH— C— C— C— N+— R,, 

I I I I 
Ri7 R^g R21 RjaiX ) 

in which to R^, each represents H or CH3 and R^^ to R^, each represents a C, to C3 alkyI grouD n 
represents a number of 0.01 to 0.99, p represents an integer of 5 to 1 0000, and X, Y and 2 may be an 

1 5 alkalf metal salt, ammonium salt or alkanolamine salt. 

The amphoteric polymer of the above general formula (I) according to the present Invention is 
obtained by copolymenzing a cationic vinyl monomer with an anionic vinyl monomer Those 
amphoteric polymers can be produced by a well known method. In the copolymerization water is 
generally used as a solvent and potassium peroxodisulfate, potassium peroxodisulfate/sodium 

20 hydrogensulfite or hydrogen peroxide/Fe^^ may be used as an initiator. The resulting copolymer may be 20 
used as such or after the purification. The purification is effected by dialysis or reprecipitation method. 

The amphoteric copolymer of the present invention comprises anionic vinyl monomer structural 
units of the formula: 

/ H Y. 
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SoKriS a ^oftte a^^^^^^^^^ anionic vinyl monomer and catlonic vinyl monomer In a 

^1^1^.3 thT ^as™noe of a polymerization initiator in water generally under a nrtrogen stream. Tha 
?Xmer afcn te carried out geSarllly at a temperature ranging from '"""''"''rjrSi, ?<,To^^ 

k!rero'n';o:^s^^or.°uii^*^s 

stvrenesulfonic acid and 2-acrylamido-2-methylpropane-sulfonic acid. „^.;„hio 
The cationic monomer used may be any of cationic monomers having a polymenzable 
unsaturated group^incLdes 2-vin;ipyridine. 4-vinylpyridine, dimethylaminoethyl methacrylate, ^ ^ 

'^"'^th" dete';:m^^^^^^ of the present invention contains generally 0.01 to 1 0 

20 preferably 0.05 to 5%, of the amphoteric polymer. 

The detergent composition of the present invention contains 1 to 50 wt.% of a surfactant An 

SM^^Sta^^^^^^^ 30 

-^Kra"Vii«;a?gr?:;^^^^^^^^^ 

°""::t'::mpo.,.p,^^^ - 

-»\re;:?prrr^^S:V 

xylenesulfonic acid salt or urea, a chelating agent a" a^^t^e^^^^^^ composition of the present invention 

f;g'.r.iryr;H%»';^uT;^^^^^^^^^^ --p--- " 

rrrnttm^lon o, tHe present in^^^^^^^^^ 

rm^»'Ke;':s=--Sz^^^^^ 

4S property and rinsing properties l'^' <'=™"9 S^^ped deterging power. 

srr ^eT,'^remTu^^°o?«o;eSX^^^ • — - 

nrooertie's of the product, such as stability and viscosity. 
. •^.Tur'a-Il^^eTsJrr^ra™^^^^^^^^ " 

s?rpLTy»t^ru™~^^^^^^^^^ 

Synthesis Example 2 c=Kr.vA/n in Table 1 were copolymerized in a molar 

ec ratioor,?,";rrsrerenr3r,Se%royX^^^^^^ 
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follows: 
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1 5 
20 

wherein: 

AA 
MA 

SS 

25 AAMPS 

ALS 

VS 

DMAEMA 



DMAPMAA 



30 TMAEMA 



EDMAEMA 



Ion exchanged water 
Monomers 
Temperature 
Reaction time 
Initiator 

Table 1 

Synthesis No, Anionic monomer 



600 ml 
0.5 M 
70°C 
6 h 

Cationic monomer 



1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1 
12 
13 



H 

HX=C— COOH 



H2C=C— COOH 



CH3 

H2C-CHH(^yS03H 



AA 
AA 

AA 
MA 
MA 
SS 
SS 

AAMPS 

AAMPS 

AAMPS 

ALS 

VS 

VS 



CH, 



HjC^CH — CONH C— CH2SO3H 



H,C=CH— CH.SO.H 



H2C=CH— SO3H 



HjC^C— COOCH2CH2N 

I \ 
CH3 CH3 



H2C=C— CONHCH2CH2CH2N 



1 

\ 



CH, 



CH3 

I 

H2C=C— COOCH CH N — CH®CI® 
I I 



CH, 



CH3 
CH, 



DMAEMA 

TMAEMA 

EDMAEMA 

TMAEMA 

EDMAEMA 

TMAEMA 

TMAPMAA 

EDMAEMA 

EVPY 

TMAPMAA 
EDMAEMA 
EDMAEMA 
DMAPMAA 



Acrylic acid 
Methacrylic acid 

Styrenesulfonic acid-(4) 
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2-Acrylamido-2-methylpropanesuifonic 25 
acid 



Allylsulfonic acid 
Vinylsulfonic acid 

Dimethylaminoethylmethacrylate 



Dimethyiaminopropylmethacryiamide 



H2C=C— COOCH2CH2N — C2H®C2HsSO® 
I I 



DMAEMA quaterized with methyl 
chloride 



DMAEMA quaterized with diethyl 
sulfate 



30 



CH, 



CH^ 
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CH3 

TMAPMAA H,C=C-CONHCH.CH.CH,.ll-CHlCie DMAPMAA quaterized with methyl 

CH3 CH3 

EVPY H2C=cH-@N^C2H5Ci® 4-Vinylethy!pyridinium chloride 

5 following methods: 
[Test methods] 

of dishes cleaned with the sponge until the beef tallow could no more 

b) Foaming power „„to;ri!nn n 1% of a commercially available butter 

^ ^ immediately thereafter, the height of the foam was measured. 

c) Water repellency ^ , «„u«^ t*,Qii *A/ith a cleanser. After confirming that 

A commercially available 200 ml 9'as= waj ^a^^^^^^ ?on exchanged water and dried, 

the glass could not repel water any more, g'^^^^^^rLl^'^^ starred by means of a rotary stirrer 20 

20 1 50 ml of 1 % aqueous detergent solution was charged m the glass st.rrea y 

for 30 min and poured out. 200 ml of ^'^Vjvater was c^^^^^^ , ^3,,, 

,5 "'TSo cc of 0.25% aqueous detergent -'-ionUe^-: ^^^^^^^^^^^^ SaTvi^ 
funnel and shaken given times Then, ^"T^ =° "5°".^ was 'nd the separatory funnel 

=?ed"sroa'ro^irs.^^^^^^^^^^^^^ 

number of times of rinse. 

30 ^''^•"P'^q)^,^ detergent of the following composition was prepared: 

Sodium straight-chain alkylbenzenesulfonate 20 wt. % 

Coconut fatty acid diethanolamide ^ ^ 



35 



Polymer balance 35 

Water 



40 



Detergency and foaming power of the detergent were measured to obtain the results shown in 

Table 2 

Number of dishes Foaming power 

cleaned 



Table 2 

Polymer 



— ~~ ~ I 55 

Not used ^ 
Synthesis No. 1 4—5 



Synthesis No. 3 7—8 

Synthesis No. 4 7 45 

Synthesis No. 6 ^ 

Synthesis No. 8 5—6 |0 

Synthesis No. 1 0 5 

Synthesis No. 1 2 7—8 

,t is understood from Table 2 that the detergency and foaming power were remarkably improved 
50 by the incorporation of the polymer. 
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Example 2 

A liquid detergent of the following composition was prepared: 

CH. 



C12H2S— N— CH®CI^ 



Polymer 
Ethanot 
Water 



5 wt. % 



0.5 wt. % 



balance 

Water repellency of the detergent was examined to obtain the results shown in Table 3. 

Tables 

Polymer Water repellency 



10 



Not used 
Synthesis No. 2 
Synthesis No. 3 
Synthesis No. 5 



observed 
not observed 
not observed 
not observed 
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Example 3 

[Test of preference for foams] * 

Preference for foams were examined by a panel comprising 30 female testers. In the test the 
preference for foams was examined by a pair comparison method using detergent compositions A and 
B in the same manner as m the deterging power test. The compositions tested are shown in Table 4 
and the test results are shown in Table 5. 

Criteria 

+2: A was preferred. 

+ 1 : A was relatively preferred. 

0: Preferences for A and B were equal. 
— 1 : B was relatively preferred. 
—2: B was preferred. 



Table 4 
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Composition No. 
Present Invention Comparative 

Example 4 





Components 


7 


2 


3 


30 


Sodium alkyi ether sulfate* 


20 


20 


20 




Coconut fatty acid diethanolamide 


5 


5 


5 




Ethanol 


5 


5 


5 




Polymer 










Synthesis No. 3 


0.3 






35 


Synthesis No. 1 1 




0.3 






Synthesis No. 1 3 




0.3 




Water 


balance 


balance 


balance 



20 
5 
5 



balance 



30 



35 



40 



Combination 
(A and B) 



+2 



+ 7 



Table 5 

Marks 
0 



-2 



Judgement 



40 



45 



Compositions Nos. 

1 vs. 4 
Composition Nos. 

2 vs. 4 
Composition Nos. 

3 vs. 4 



12 



16 



10 



No. 1 was preferred to 

No. 4 (+28) 

No. 2 was preferred to 

No.4{+12) 

No. 3 was preferred to 

No.4( + 17) 



45 



50 



(Note)* Average carbon chain length: 1 2, ethylene oxide (3 mol) adduct. 

Example 4 

Rinsing tests of the compositions of the present invention and polymer-free comparative 
compositions were carried out. The compositions are shown in Table 6 and the lest results are shown 
in I a uie / . 
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Composition No. 



Table? 

Amount of foam 
(mi) 



Number of times 
of rinse 



5 
6 
7 
8 
9 
10 
1 1 
12 
13 
14 



350 
350 
400 
350 
300 
350 
350 
350 
400 
400 



3 

3—4 

3—4 

3 

3 

4 

4 

3 — 4 
5—6 
6 
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Claims 

1 . A detergent composition which comprises 0.01 to 1 0 percent by weight of an amphoteric 
copolymer obtained by co-polymerizing an anionic vinyl monomer having a poiymerizable unsaturated 
group with a cationlc vinyl monomer having a poiymerizable unsaturated group in a molar ratio of 1 :99 
to 99:1 , the balance being optional additives and a carrier for the liquid or powder detergent 
composition. 

2. A detergent composition as claimed in Claim 1 , which further comprises from 1 percent by 
weight to 50 percent by weight of a surfactant. 

3. A detergent composition as claimed in Claim 2, where said amphoteric copolymer is contained 
in an amount of 0.02 to 50 percent by weight, based on the surfactant. 
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